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DESCRIPTION 
GENE THERAPY FOR CARDIOMYOPATHY 

5 Technical Field. 

The present invention relates to a method of gene therapy for 
treating my ©cardiopathy by noninvasive administration of an HGF 
(hepatocyte growth factor) gene and therapeutic agents used therefor. 
More specifically, the present invention relates to a method of gene 

10 therapy for treating myo cardiopathy by noninvasive administration 
of an HGF gene into the cardiac muscle, especially to a method of 
gene therapy that more efficiently treats heart disease, such as 
cardiomyopathy, angina pectoris and heart failure, by injecting an 
HGF gene into the affected part of cardiac muscle under the usage 

15 of echo, and to therapeutic agents used therefor. Moreover, the 
present invention relates to a method of gene therapy which is applicable 
to genes other than HGF genes and that consists of administering genes 
to the affected part of tissue noninvasively under the usage of echo. 

20 Background Art 

In spite of the recent striking technical improvements in the 
medical field, many problems remain unsolved. The problem of 
myocardiopathy is one of the important unsolved subjects. 

Myocardiopathy is a general name for diseases attributable to 

25 organic and functional abnormalities of the cardiac muscle. For 
example, cardiomyopathy is classified into secondary cardiomyopathy, 
which occurs in sequence to hypertension, dysbolism, ischemic disease 
and such, and idiopathic cardiomyopathy (ICM) which occurs without 
any distinct fundamental, disease . Hypertrophic cardiomyopathy (HCM) 

30 is classified as an ICM, whose cause of disease is most revealed at 
the genetic level . In half the numbers of patients with HCM, familial 
history following autosomal dominant heredity is recognized. 
Linkage analysis of such family lines, with multiple patients as the 
object, revealed 5 causal loci so far and the causal gene itself is 

35 specified in 4 of them. 

Many cases of dilated cardiomyopathy (DCM) occur independently, 
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(LamatLB9507 (BERTHOLO) ) . 

2. Under the usage of echocardiogram (MD500, YOKOKAWA-GE) , 

HVJ-liposome agent was injected into the abdominal lateral cardiac 
muscle of the heart of myocardiopathy hamster (12 weeks old) aind was 
5 subjected to following investigations: 

1) Density of blood capillary in the cardiac muscle was measured by 
ALP (alkaline phosphatase) staining and the result of the HGF gene 
was compared to that of the control . 

2) Bloodstream of the heart to which Rvj-liposome was administered 
10 was evaluated by laser Doppler imager (LDI) score and the result of 

the HGF gene was compared to that of the "control, 

3) After Masson staining of the cardiac muscle, distribution density 
of fibrosis was measured by computer analysis. Result of the HGF 
gene was compared to that of the control . 

15 

Reference 1 

Preparation of HVJ-liposome agent 

10 mg Dried lipid (a 1:4.8:2 mixture of phosphatidyl serine, 
phosphatidyl choline and cholesterol) and200 \ll balanced salt solution 

20 (137 MM NaCl, 5.4 fiM KC1 , 10 |IM Tris-HCl; pH7.6) containing HGF gene 
(100 Hg)-HMG1 (high mobility- group 1 nuclear protein, 25 \Xg) was mixed 
and ,by stirring vigorously with ultrasonication, liposomes were 
formed. Purified Sendai virus (Z strain) was irradiated with UV 
(HOerg/mmVsec) for 3 minutes. Liposome suspension was mixed with 

25 Sendai virus (HVJ) , heated at 4°C for 10 minutes, and then heated 
at 37°C for 30 minutes. Free HVJ was discarded and thus obtained 
HVJ liposome agent. 

Reference 2 
30 Measurement on luci f erase activity 

Liposome agent with 10 pg of luciferase gene was administered 
to hamsters (6 animals per group) . A week later, lucif erase activity 
was measured. Results are shown in Figure 1. 

As shown in Figure 1, high levels of lucif erase activity were 
35 exhibited in the heart. Thus , it was revealed that gene transfer 
under the usage of echo is possible. 
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